The health care issues commonly considered most important today-controlling costs and covering the uninsured-arguably should be regarded as secondary to innovation, inasmuch as a medical treatment must first be invented before its costs can be reduced and its use extended to everyone. To date, however, none of the most influential international comparisons have examined the contributions of various countries to the many advances that have improved the productivity of medicine over time. We hope this paper can help fill that void.
In three of the four general categories of innovation examined in this paper-basic science, diagnostics, and therapeutics-the United States has contributed more than any other country, and in some cases, more than all other countries combined. In the last category, business models, we lack the data to say whether the United States has been more or less innovative than other nations; innovation in this area appears weak across nations.
In general, Americans tend to receive more new treatments and pay more for them-a fact that is usually regarded as a fault of the American system. That interpretation, if not entirely wrong, is at least incomplete. Rapid adoption and extensive use of new treatments and technologies create an incentive to develop those techniques in the first place. When the United States subsidizes medical innovation, the whole world benefits. That is a virtue of the American system that is not reflected in comparative life expectancy and mortality statistics.
Policymakers should consider the impact of reform proposals on innovation. For example, proposals that increase spending on diagnostics and therapeutics could encourage such innovation. Expanding price controls, government health care programs, and health insurance regulation, on the other hand, could hinder America's ability to innovate.
Introduction
The debate over how to reform America's health care sector often involves comparisons between the United States and other countries, and with good reason. Looking at other countries can help us learn which policies, if any, to emulate, and which to avoid.
There have been many attempts at international health care system comparisons. Among the most influential are the World Health Report 2000 published by the World Health Organization, 1 several studies published by the Commonwealth Fund, 2 and individual measures such as infant mortality and "mortality amenable to health care." 3 Generally in these studies, the United States performs poorly in comparison to Europe, Australia, and Japan. Therefore, scholars often use the studies to argue for adding even more government regulations to our already highly regulated health care system. 4 However, these studies suffer from several problems. First, they often rely on unadjusted aggregate data-such as life expectancy, or mortality from heart disease-that can be affected by many non-health care factors, including nutrition, exercise, and even crime rates. Second, they often use process measures, such as how many patients have received a pap smear or mammogram in the past three years. Process measures tell us what doctors do, but provide only an indirect measure of doctors' productivity. Third, some of these studies inappropriately incorporate their own biases about financing in their statistics, which makes market-driven health systems appear worse even if their outcomes are similar or better. 5, 6 An additional limitation of these studies is the omission of any measure of innovation. None of the best-known studies factor in the contribution of various countries to the advances that have come to characterize the current practice of health care in the developed world.
Every single health care test or treatment must be invented at some point. We would be living in a different world today were it not for the remarkable genius and hard work of health care inventors in the past, as well as investments from government health agencies and pharmaceutical and medical device companies. The health care issues commonly considered most important today-controlling costs and covering the uninsuredarguably should be regarded as secondary to innovation, inasmuch as a treatment must first be invented before its costs can be reduced and its use extended to everyone.
But shouldn't innovation show up in other health care measures? If the United States is making the most headway in creating cancer medications, for instance, then shouldn't cancer care be better in the United States? Not necessarily. Most innovations are created by only a few people, but once created they can generally be used all over the world. For example, the bulk of the development of balloon angioplasty was done by a handful of physicians-most notably Andreas Greutzig in Switzerland, with some help from U.S. physicians. Once developed, however, this procedure was used well beyond these two countries to improve the care of patients with heart attacks. Similarly, the work of Michael Brown and Joseph Goldstein at the University of Texas Southwestern Medical Center was essential to the development of the cholesterol drugs called statins, which have helped to reduce deaths from strokes and heart attacks all over the world. 7 Therefore, measuring health care costs and health outcomes across countries is not sufficient. The costs of medical innovation typically appear only in the innovating nation's health expenditures, but the health improvements that those innovations generate improve the health-outcomes statistics of many countries. Consider, for example, the frequent claim that European health systems achieve similar health outcomes to those of the United States at a much lower cost. That claim fails to consider that higher U.S. spending levels could be generating innovations that improve health outcomes in Europe and around the world. If we care about progress, best-known  international  health care  comparisons  consider  contributions to medical innovation.
None of the
we should include innovation as a separate measure, so that policymakers can adequately factor innovation into discussions of health care reform.
How to Measure Innovation
Two properties of innovations make them difficult to measure. The first is that not all advances are equal; some require more ingenuity than others. Take two similar drugscaptopril and enalapril-both of which are useful for treating high blood pressure and heart failure. Captopril was the first of its kind, developed at a time when no one-including the physicians and scientists working on it-knew whether such a drug was even possible. The development of enalapril, on the other hand, although an achievement in and of itself, was greatly assisted by the knowledge that captopril had been developed first and was effective. 8 Therefore, we cannot do justice to innovation by using simple output metrics such as the number of new drugs that are developed each year.
The second important property of innovation is that new ideas and products are often unpopular or controversial when they are first developed. A particularly well-known example is the discovery that the bacterium Helicobacter pylori causes stomach ulcers, a finding the medical community initially resisted. And there are other examples, such as laparoscopic surgery and CT scanning, both of which were regarded with skepticism at first. This does not necessarily reflect negatively upon health care practitioners; it is important to expose new ideas to a high standard before they are widely used. However, this property makes it very difficult to measure new innovations (e.g., a new drug or specialty hospitals), because there is controversy over which of them will turn out to be effective.
Therefore, we conclude that innovation is best measured by looking at advances that have withstood the test of time and are widely regarded as having had important positive effects on health care. This means, unfortunately, that many important innovations will have to be left out because they are not considered the cream of the crop or have been developed too recently, but we believe this method is most likely to yield a meaningful measure of innovation.
Our basic approach in this paper is to identify significant innovations in the field of health care, and then to identify who pioneered them and where. This approach is susceptible to some valid objections. The first objection is that, like life expectancy and infant mortality, a variety of factors other than health care policy may affect innovation. The patent system, the tax code, the general business climate, the quality of universities, and other country characteristics can affect the amount and variety of innovation.
The second objection is that, even if we restrict our attention to the impact of health policies, innovation in one country can be affected by the policy choices of other countries. For instance, pharmaceutical companies in other countries might invest in new drugs with the expectation of marketing them in the United States, and U.S. pharmaceutical companies might invest in new drugs with the expectation of marketing them abroad. In this regard, it may prove difficult to isolate the effects of any given country's policies on innovation.
Nevertheless, we suspect the amount of innovation that comes out of a given country does reflect something real about its health care structure, including the amount of investment in new ideas, the willingness to accept novelty, and the talent that the country's health care sector attracts. We consider it important to acknowledge the critical role of innovation in the health care debate, and therefore also important to make an effort to isolate the contributions of various countries. We offer the statistics in this paper with the hope that they will stimulate discussion. We do not claim that cross-country differences in innovation are solely attributable to differences in health care policies, but we do think health care policy is an important part of the story. An innovation is any new way of doing or understanding something, and it is particularly important when it is an improvement over previous ways. Most health care innovations fall within one of the following categories.
Basic Medical Sciences. These are advances in our understanding of the human body and of diseases-what doctors call "pathophysiology." One example is the discovery that the human immunodeficiency virus (HIV) causes the disease AIDS.
Diagnostics. These are advances that help us determine what disease an individual has or what has gone wrong with his or her body. They often take the form of either a device or a test. For example, CT scanners can help us discover whether someone has cancer, and certain blood tests help us determine whether someone has had a heart attack.
Therapeutics. These are advances that help to treat someone with a disease. They often take the form of drugs, devices, or procedures.
Two recent examples are anti-depressants, such as Prozac, and laparoscopy, which makes many surgeries safer and less invasive.
Business Models. These are advances in the way that health care is organized and delivered. They can take many forms. A recent example is nurse practitioner-staffed retail clinics, which allow patients to receive care for certain common complaints at a lower cost and greater convenience than at many doctors' offices. 9, 10, 11 
Innovation in Basic Medical Sciences
Of the four classes of innovations, advances in the understanding of the body and of disease are typically the furthest removed from direct benefit to patients. It is rare that a scientific breakthrough provides a new therapy for patients without further advances. However, basic science discoveries often provide the basis for other advances in health care and can be among the greatest gifts to human life. One way to measure the "cream of the crop" in contributions to basic medical science is to count the number of Nobel prizes in medicine and physiology. This award is international in scope, so it is presumably not biased for or against any particular country. A large number of Nobel prizes have been awarded to American scientists in recent history. Of the 95 recipients in the past 40 years, 57 (60 percent) were from the United States, while 40 (42 percent) were from the European Union countries, Switzerland, Canada, Japan, or Australia-countries whose combined population is more than double that of the United States.
12 (See Figure 1 . Two recipients are listed as both from the United States and another country.) In 33 of those 40 years, at least one scientist from the United States received the award, while in only 25 of those years was there at least one non-American recipient. 13 Why are Americans disproportionately represented among Nobelists in the field of medicine? Presumably the United States provides an environment that encourages basic medical research. One major contributor is the great investment in basic science research in the United States relative to other countries. Much, but not all, of that funding comes from the National Institutes of Health, which has a current annual budget of over $30 billion, as compared to its counterparts in Europe, which spend $3-$4 billion in total. Private-sector contributions also matter, and there is some indication that U.S. spending in this category is also higher, though reliable figures are not available. 14, 15 There are likely to be other contributing factors as well. Thomas Boehm, a scientist who has worked in Boston, Vienna, and Berlin, argues that the research environment in the United States is not only wealthier, but also more meritocratic, more supportive of risky new ideas, and more tolerant of waste, which is often a necessary component of progress. He argues that these factors explain the large number of European-born scientific researchers in the United States (about 400,000). 16 
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The United States has contributed to more top diagnostic and therapeutic innovations than any other country. 
Innovation in Diagnostics and Therapeutics
A well-known and widely cited list of top medical diagnostic and therapeutic innovations was published in a paper in 2001 by Victor Fuchs, economics professor at Stanford, and Harold Sox, professor of medicine at Dartmouth. The authors searched through the two top medical journals-the New England Journal of Medicine and the Journal of the American Medical Association-and picked out the 30 innovations that were most frequently the principal focus of a published study over the previous 25 years (i.e., since 1975). They then surveyed 225 leading primary care physicians about the effects of these innovations on patients, and used the responses to rank the 30 innovations by importance. The list, in rank order, is in Table 1 .
Though this list is not necessarily and unambiguously the top 30 innovations since 1975, we are convinced that it cannot be too far off the mark. Each item on the list has transformed, or at least significantly contributed to, the care of at least one disease. Though surveyed physicians were invited to recommend additions, only 2 percent of respondents did so, and no specific addition was recommended by more than one physician. 17 We looked into the history of each of these innovations to find out where and when most of the significant work that led to its invention was done. Specifically, we looked for where the product was first developed to the point that it could be used on patients, and where the scientific advances that were crucial to its development were made. In the case of drug classes, we focused on the first drug developed in each class.
For those innovations with particularly long and complex histories, we tried our best to focus on the most significant advances in recent history (approximately 1970s to the present). For example, in studying the history of mammography, we found that it was developed through the work of many scientists, engineers, and physicians over the course of a century. However, historians divide its development into three periods, the most recent of which is the 1970s to the present; therefore, we focused on that period.
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Of the list of 30 innovations, at least one country is listed for all but two, 19 and all but one have been advanced significantly in the last 40 years. 20 Of the remaining 27 innovations, work performed in the United States significantly contributed to the invention or advancement of 20, including nine of the top 10. These numbers are greater than those for any other country. In comparison, the European Union plus Switzerland, whose combined population is more than 50 percent larger than that of the United States, 21 contributed significantly to 14 total innovations, including five of the top 10 (see Figure 2 ).
22, 23

Pharmaceuticals
A second list of top innovations has also been developed-this time of drugs only. Massachusetts Institute of Technology economists Iain Cockburn and Rebecca Henderson constructed a list of 21 "impact drugs," those that had the most impact on therapeutic practice between 1965 and 1992. 24 More recently, three economists working with the Manhattan Institute-Joseph DiMasi, ChristopherPaul Milne, and Benjamin Zycher-updated this list by merging it with the 25 brand-name drugs most prescribed in the United States in 2007. 25 The result is a list of 37 drug classes. Seventeen of these classes are also included in the top 30 innovations in Table 1 , while 20 are new.
For each of the 37 drug classes, we chose one or more representative drugs. In most cases, we chose the first developed or marketed version as the sole representative drug, because the first drug of each class is usually the most difficult to develop. However, for four of the classes, we chose two drugs because of one of the following reasons:
• The first to be developed differed from the one listed in the Cockburn and Henderson paper as having the widest impact on patient care. 
Why does the United States attract high-quality innovators?
• There were two separate innovative drugs in the same class that were developed independently and reached the market at about the same time. 27 Additionally, in the case of interferons, no representative was chosen because the technology to produce several of them was developed at the same time.
We then looked into the history of the development of these drugs, this time focusing on which companies or laboratories were able to synthesize them and bring them to market.
We excluded eight of the 37 drug classes because they received initial FDA approval more than 40 years ago. 28 The results for the remaining 29 classes are in Only time will tell which of these drugs will prove most beneficial to patients, but these data provide at least preliminary evidence that American firms continue to contribute significantly to the development of innovative pharmaceuticals. 
Explaining America's Leading Role
Why is the United States over-represented in the development of new diagnostics and therapeutics? What factors encourage innovation in these areas? Perhaps a part of it is the quality of the innovators. But this answer is unsatisfying, for it only leads to more questions: Why does the United States attract high-quality innovators? And what environmental factors allow innovators in the United States to be so productive?
Although many factors are surely relevant, one likely contributor is differences in monetary compensation. Other things being equal, individuals and firms will tend to invest more in medical innovation when (a) they expect a larger return; (b) the returns will last for a longer period of time; and (c) the returns arrive sooner rather than later.
There is little doubt that the United States is responsible for a disproportionate share of the monetary returns to medical innovation. In recent years, the United States has accounted for 45 percent of worldwide pharmaceutical sales, as compared to Europe's 27-31 percent and Japan's 9-12 percent.
32, 33 The population of Europe is 150 percent that of the United States, and Japan 42 percent, so the greater contribution of the United States cannot be attributed to its large population. The fact is that Americans spend more per capita on pharmaceuticals. Critics often describe this as a defect of the American system-but with regard to encouraging innovation, we must consider it a feature.
The United States is also over-represented as a base of operations for top pharmaceutical firms. Of the top 15 pharmaceutical firms by pharmaceutical revenues, eight are based in the United States, six in Europe, and one in Japan. 34 The list of top pharmaceutical companies by total revenues is even more skewed: seven of the top 12 are based in the United States and five in Europe.
35 This is unlikely to be a coincidence. Although the firms might have located in the United States for historical reasons or because of a superior business climate, being near their most important market is at least a contributing factor.
Americans pay more for pharmaceuticals because of the nature of our health care system. Single-payer and other centrally organized health care systems, like those in much of Europe, are characterized by a great deal of monopsony (buyer) power that pushes down compensation. Prices for prescription drugs in Europe are 35 percent to 55 percent lower than in the United States.
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In addition to pushing down prices, centrally organized health care systems also limit the use of new drugs, technologies, and procedures. Those systems "control costs by upstream limits on physician supply and specialization, technology diffusion, capital expenditures, hospital budgets, and professional fees." 37 The result is that those countries use new innovations less extensively than the United States.
To take just one example, a cross-national comparison of heart attack care from 1989 to 1998 found that the United States experienced both faster adoption and more rapid diffusion of new heart treatments (including cardiac catheterization, coronary artery bypass graft, and primary angioplasty) than other developed countries. Japan displayed a similar but less pronounced tendency to adopt early and expand use quickly. A number of other countries, including Canada, Australia, Belgium, Italy, Singapore, Taiwan, and possibly France, experienced late adoption but relatively fast growth in treatment rates thereafter. Those countries with the strictest supply-based restrictions on health care, most notably the United Kingdom and the Nordic countries, experienced both late adoption and slow growth in treatment rates. 38 The greater openness of the U.S. system to the adoption of new technologies and treatments is also evidenced by its having twice as many MRI scanners per capita as most other developed nations, and having three times as many cardiac surgery units and catheterization labs in the 1990s. 
Overuse?
Is all the U.S. spending on new diagnostics and treatments worth it? Medical innovations 8 In effect, Americans contribute disproportionately to the production of a public good, while other nations take a relatively free ride.
definitely have aggregate benefits that outweigh their aggregate costs. Yet there is also good reason to believe they are overused in the United States. While the average benefits of the innovations may be quite high, the marginal benefit of extending their use to more and more patients could be quite low. 40 So in a static sense, the U.S. health care sector might be regarded as inefficient.
In a dynamic sense, however, the story is different. Americans' rapid and extensive use of new medical innovations creates a much higher expected monetary return, thereby subsidizing the development of new technologies. And the rest of the world gets an even better deal, since they can take advantage of the new technologies later and at lower cost. In effect, Americans contribute disproportionately to the production of a public good, while other nations take a relatively free ride.
Business-Model Innovations
Business-model innovations are improvements in the way medicine is organized or delivered, in an attempt to improve its quality, reduce its cost, or both. Some examples are the development of outpatient dialysis in the 1960s, the integrated system of care developed by Kaiser Permanente, and more recently, the emergence of nurse practitionerstaffed clinics. This type of innovation is not unique to for-profit enterprises, so it should be a concern for all types of health systems, from market-based systems to single-payer systems. In fact, some of the changes that the left-leaning Commonwealth Fund recommends for health care, such as increased use of electronic medical records and changes to improve coordination of care, fall into this category.
In most industries, business models change over time, especially in tandem with new technologies. Yet, unlike the innovation types discussed above, there is no list of major recent business-model innovations that have transformed health care. In fact, most medical care today in developed countries is delivered through the same two business models that were dominant a century ago: general hospitals and physician practices. 41 If health care were a competitive market, we might conclude from the continued dominance of general hospitals and physician practices that they are highly efficient at meeting the needs of consumers. However, there are substantial barriers to competition in health care, so we cannot assume existing models are efficient.
Moreover, there is evidence that the dominant business models are not particularly efficient. Recent studies have documented a more than three-fold difference in health spending across regions within the United States, without any corresponding difference in quality, indicating that health care can be delivered more efficiently in at least some of these regions. 42 , 43 The rise in health costs has led to a growing phenomenon of "medical tourism"-Americans and citizens of other developed countries traveling abroad, often to undeveloped countries, to obtain similar quality health care at a lower cost than is available at home.
44, 45
Several scholars have recently argued that the dominant business models in health care contribute to our high costs and poor coordination of services, and that new models are necessary to reduce costs and increase value. 46, 47, 48 Harvard Business School professor Regina Herzlinger, for example, argues for the value of specialty hospitals and other "focused factories." However, such progress has been slow. Although some consider the growth in specialty hospitals to be significant, a study by the General Accounting Office in 2003 found a total of only 78 specialty hospitals, compared with 4,908 general hospitals.
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Even for those who do not agree with the specifics of Herzlinger's ideas, the lack of business-model innovation in health care should be cause for concern. Some new business models that promise to deliver higher-quality care at a lower cost have emerged. Nurse practitioner-staffed clinics are an example. But these models have barely gotten off the 9 The dominant business models in health care contribute to high costs and poor coordination of care; new models are necessary to reduce costs and increase value.
ground. The combination of these factors make us question whether general hospitals and individual physician practices-which evolved a century ago when medicine was very different from what it is today-continue to be ideal for modern health care.
Given the lack of progress in this area across most developed nations, it would not be particularly worthwhile to compare countries. Instead, we would like to reflect on some of the many factors that have hindered the growth of new business models in health care.
Resistance to Entrepreneurship
Entrepreneurial physicians and others who develop and implement new models are often opposed by their peers and the government. For example, despite a lack of evidence that physician-owned specialty hospitals offer inferior care, and even some evidence that their care is better than general hospitals, general hospitals and other groups have lobbied for regulatory roadblocks to impede specialty hospitals. Congress has repeatedly enacted temporary moratoria on Medicare payments to specialty hospitals, which severely limits their growth. 50 The health care reforms currently under consideration in Congress may further limit the growth of specialty hospitals.
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Payment Systems
Business models are not sustainable if they lose money, which means that new business models can only work if some payer is willing to recognize their virtues and pay for them. Unfortunately, the dominant health care purchasers-Medicare, Medicaid, and the private insurers who follow Medicare's fee schedule (which all have interests that are not necessarily aligned with their patients' interests)-resist paying for new business models. In the words of Clayton Christensen, professor at Harvard Business School:
Caregivers who do things the way they've always been done, or who make improvements within the present architecture of care, can get paid for what they do. Those who wish to disrupt the system by changing the very architecture of care, however, often are stymied by the specter that there literally is no money to be made from doing it. 52 This system even discourages improvements and traps care in high-cost business models because its fees are based on the cost rather than the value of care. A good example is dialysis treatment for end-stage kidney disease. We now have the technology for patients to get this treatment at home-rather than at a dialysis center-at significantly lower cost and in a manner that better matches human physiology. Yet, despite improvements in this technology, home hemodialysis is becoming less frequent. One of the major reasons is that we have a single-payer system for dialysis that rewards physicians for recommending high-cost dialysis centers rather than their cheaper alternative. 53, 54, 55, 56, 57 
Medical Licensing
New business models, especially those that seek to reduce cost, may need to rely on midlevel clinicians such as nurse practitioners to perform services usually performed by primary care physicians, and to rely on primary care physicians to do what is usually done by specialists. This type of pattern is one that Christensen found in a wide variety of industries: "Many of the most powerful innovations that disrupted other industries did so by enabling a larger population of less skilled people to do in a more convenient, less expensive setting things that historically could be performed only by expensive specialists in centralized, inconvenient locations." 58 Yet medical licensing is an obstacle to such progress because it allows groups of physicians and other clinicians to determine what tasks their competitors may perform. For example, despite the lack of any data showing worse outcomes when patients are treated by nurse practitioners rather than physicians, a majority of states still prohibit nurse practitioners from practicing independently. 
Conclusion
The health care debate should address more than just covering the uninsured and controlling costs. It should also consider whether proposed policies will promote or hinder the ability of creative individuals to innovate.
For example, proposals that increase spending on diagnostics and therapeutics could encourage such innovation. On the other hand, imposing price controls on pharmaceuticals and health insurance would tend to reduce innovation. 60 Experience with Medicare demonstrates that expanding government's role as purchaser of health care services, either by expanding existing government programs or creating new programs, would tend to reduce innovation in health care delivery. 61 Experience with the nascent reforms in Massachusetts suggests that enabling government to specify the terms of private health insurance contracts also tends to reduce innovation in health care delivery. 62 In 2007, former Clinton administration labor secretary Robert Reich captured the potential for health care reform to influence medical innovation when he candidly told an audience that "us[ing] the bargaining leverage of the federal government in terms of Medicare, Medicaid . . . to force drug companies and insurance companies and medical suppliers to reduce their costs . . . means less innovation, and that means less new products and less new drugs on the market, which means you are probably not going to live that much longer than your parents." 63 Unfortunately, consideration of policy factors that contribute to or hinder health care innovation has been limited, at least partly because international comparisons of health care systems generally do not include measures of innovation. We hope that this paper can be a start in reversing this trend.
In three of the four general categories of innovation examined in this paper-basic science, diagnostics, and therapeutics-the United States has contributed more than any other country, and in some cases, more than all other countries combined. In the last category, business models, we lack the data to say whether the United States has been more or less innovative than other nations; innovation in this area appears weak across all nations.
In general, Americans tend to receive more new treatments and pay more for them-a fact that is usually regarded as a fault of the American system. That interpretation, if not entirely wrong, is at least incomplete. Rapid adoption and extensive use of new treatments and technologies create an incentive to develop those techniques in the first place. When the United States subsidizes medical innovation, the whole world benefits. That is a virtue of the American system not reflected in comparative life expectancy and mortality statistics. 194, 195, 196, 197 (Claforan) 18. Also included in this category are "cataract extraction and lens implantation" and "gastrointestinal endoscopy."
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19. In the case of ultrasonography, the history is so complex and spread over so many countries (including the United States) that it would be difficult to determine which countries were the sites of the most significant contributions. In the case of intravenous (IV) conscious sedation, historical information could not be found. 22. In the case of drugs developed at pharmaceutical companies, whenever we were unable to find the specific facility where a particular drug was developed, we assumed that it was developed at a facility in the country in which the company was based at the time.
23. In the cases in which an innovation was developed at a foreign facility of a firm, the credit was given to the country in which the facility was located. If, instead, we give the credit to the country in which the firm is based, then there was a significant contribution from the United States to 22 of the 27 innovations, including all of the top 10, and a significant contribution from the E.U. or Switzerland to 13 of 27, including 5 of the top 10. 27. This was true of the following classes: leukotriene receptor antagonists and the oral hypoglycemic agents.
28. The excluded classes were beta blockers, platelet aggregation inhibitors, MAOIs, NSAIDs, long-acting opioids, immunosuppressants, fluoroquinolones, and thyroid-stimulating hormones.
29. Three of the classes have both the United States and a European country listed. In the cases in which a drug was developed at a foreign facility of a pharmaceutical firm, the credit was given to the country in which the facility was located. If, instead, we give the credit to the country in which the pharmaceutical firm is based, then there was a significant contribution from the United States in 18 of 29 cases, and a significant contribution from the E.U. or Switzerland in 15 cases. Whenever we were unable to find the specific facility where a particular drug was developed, we assumed that it was developed at a facility in the country in which the company was based at the time. 
